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Introduction

During last RAN2 meeting, the following agreement related to sidelink DRX has been made:

	Agreements on SL DRX: 

1: 
Sidelink DRX needs to support sidelink communications for both in-coverage and out-of-coverage scenarios.

2:
 Support SL DRX for all casting types.

3:
 If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.

4:
As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are   used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.

5:
Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.

6:
 Deprioritize SL WUS (Wake-Up Signal) from RAN2 point of view in Rel-17.

7： RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.

8： RAN2 is not going to introduce SL paging and SL PO for SL DRX.


In addition, one working assumption related to sidelink DRX has been made:

	Working assumption: 

SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.


In this contribution, we will go deeper to analyze how to inherit and use timer based DRX configuration for sidelink unicast DRX configuration.
Discussion
On duration time related configuration
In NR Uu DRX configuration, the following involved parameters related to on-duration time shall be configured:
-
drx-onDurationTimer: this parameter will indicate the duration at the beginning of a DRX cycle.

-
drx-LongCycleStartOffset: the long DRX cycle and drx-StartOffset which defines the subframe where the long and short DRX cycle starts. drx-LongCycle determines the duration of one complete long DRX cycle.

-
drx-SlotOffset: The delay before starting the drx-onDurationTimer in terms of slot.
When it comes to NR sidelink, to consider the baseline of DRX configuration, the timer with similar definition can be configured, i.e. the drx-onDurationTimer, drx-LongCycleStartOffset and drx-SlotOffset shall be configured for sidelink DRX configuration.

Proposal 1: Similar as Uu, drx-onDurationTimer, drx-LongCycleStartOffset and drx-SlotOffset shall be configured for sidelink DRX configuration.

But there are still some differences between sidelink DRX configuration and Uu DRX configuration. Specifically speaking, for sidelink, through three hierarchies of slot configuration, the final sidelink slot structure can be gotten. In details, 

Hierarchy 1: Slots can be used for sidelink communication

Hierarchy 2: Slots excluding SSB resource and reserved resource
Hierarchy 3: Slots that configured to belong to a sidelink resource pool
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Figure 1. Sidelink slot structure
It should be discussed that in which hierarchy to mark as reference to configure slot offset for sidelink DRX configuration. In addition, this issue is beyond RAN2 scope where RAN1 should be consulted.

Observation 1: It is an issue that in which  hierarchy of resource configuration to mark as reference to configure slot offset for sidelink DRX configuration, where the issue is even beyond RAN2 scope.

So it is suggested that one LS[1] should be sent to RAN1 to check how to configure slot offset for sidelink DRX configuration.

Proposal 2: It is suggested that one LS should be sent to RAN1 to check how to configure slot offset for sidelink DRX configuration. 
Another difference is that sidelink unicast communication is between two peer UEs. When DRX configuration is configured to Rx UE so that to know when to perform reception, correspondingly, Tx UE should also be able to know when to perform transmission so that to allow Rx UE to successfully receive packet. As a consequence, a set of corresponding configuration should be configured to Tx UE, i.e. sidelink discontinuous transmission on duration, sidelink discontinuous transmission long cycle duration, sidelink discontinuous transmission start offset and sidelink discontinuous slot offset, should be configured to Tx UE.

Proposal 3: A set of sidelink discontinuous transmission configuration should be configured to Tx UE to ensure Rx UE successfully receive packet.

Event triggered DRX configuration.
Besides DRX cycle configuration, in NR Uu, re-transmission timer, inactivity timer and HARQ RTT timer can also be configured towards the UE to allow event triggered based approach for activation of reception active time. 

In details, for drx-InactivityTimer, when UE receiving a PDCCH  indicates a new UL or DL transmission for the MAC entity, UE will activate drx-inactivityTimer and maintain a duration of PDCCH reception. For drx-RetransmissionTimerDL and drx-RetransmissionTimerUL, if UE cannot successfully decode the data of the corresponding HARQ process when drx-HARQ-RTT-TimerDL expires or when drx-HARQ-RTT-TimerUL expires, UE needs to activate drx-RetransmissionTimerDL or drx-RetransmissionTimerUL to receive a downlink retransmission or a grant for uplink retransmission.

The reason to use these timers is that in NR Uu, UE cannot exactly predict when the following transmission will be arrived or when the UE can get the grant since only one transmission opportunity will be indicated in DCI. So the UE needs to perform a reception for a duration to avoid any missing of reception.

Observation 2:  In NR Uu, re-transmission timer, inactivity timer and HARQ RTT timer can also be configured towards the UE to allow event triggered based approach for activation of reception active time.

When it comes to NR sidelink, it is quite different with NR Uu, since a lot of information can be carried within SCI, including:

Resource of current transmission opportunity
Resource of up to two re-transmission opportunity
Resource of initial transmission opportunity for next period can be deduct from the combination of current transmission opportunity and period.
Sidelink DRX without pre-emption
In this case, if not consider to enable pre-emption/re-evaluation when sidelink DRX is configured, it means Rx UE can know every exact resource of every transmission opportunity, including initial transmission opportunity and re-transmission opportunity. In this case, the usage of inactivity timer, retransmission timer used in Uu DRX configuration is not appropriate to be directly reused in sidelink DRX configuration.

Observation 3: Different from NR Uu, in NR sidelink, when not considering pre-emption, Rx UE can exact know the Tx UE selected resource of every transmission opportunity, including initial transmission opportunity and re-transmission opportunity for every SPS period.

Proposal 4: In NR sidelink DRX configuration, Uu based retransmission DRX timer and inactivity DRX timer trigger condition are not necessary to be reused in the case that pre-emption is disabled.

 Sidelink DRX with pre-emption
On the other hand, if pre-emption/re-evaluation is enabled, it may happen that Tx UE perform resource reselection at DRX off duration due to resource pre-emption, so that the previous indication of resource indicated in SCI will not be used anymore, so that Rx UE cannot perform successful reception by only referring to SCI indication. Thus, to avoid this issue, RAN2 should consider any potential enhancement.

Proposal 5: RAN2 should consider any potential enhancement for the case that Tx UE is enabled with pre-emption/re-evaluation while Rx UE is configured with sidelink DRX.
However, for HARQ-RTT-timer, in Rel-16 discussion, HARQ-RTT processing time is defined in UE capability, which means sidelink UE also needs to use certain time for HARQ processing. Thus, it is reasonable for NR sidelink UE to have DRX HARQ-RTT-Timer configuration.
Proposal 6: In NR sidelink DRX configuration, Uu based HARQ-RTT DRX timer can be configured.
Conclusion
In this contribution, based on previous agreement that timer based solution should be regarded as baseline, we have discussed that how to configure each timer in sidelink DRX configuration, and a brunch of observations and proposals are provided:

Proposal 1: Similar as Uu, drx-onDurationTimer, drx-LongCycleStartOffset and drx-SlotOffset shall be configured for sidelink DRX configuration.

Observation 1: It is an issue that in which  hierarchy of resource configuration to mark as reference to configure slot offset for sidelink DRX configuration, where the issue is even beyond RAN2 scope.

Proposal 2: It is suggested that one LS should be sent to RAN1 to check how to configure slot offset for sidelink DRX configuration. 
Proposal 3: A set of sidelink discontinuous transmission configuration should be configured to Tx UE to ensure Rx UE successfully receive packet.

Observation 2:  In NR Uu, re-transmission timer, inactivity timer and HARQ RTT timer can also be configured towards the UE to allow event triggered based approach for activation of reception active time.

Observation 3: Different from NR Uu, in NR sidelink, when not considering pre-emption, Rx UE can exact know the Tx UE selected resource of every transmission opportunity, including initial transmission opportunity and re-transmission opportunity for every SPS period.

Proposal 4: In NR sidelink DRX configuration, Uu based retransmission DRX timer and inactivity DRX timer trigger condition are not necessary to be reused in the case that pre-emption is disabled.

Proposal 5: RAN2 should consider any potential enhancement for the case that Tx UE is enabled with pre-emption/re-evaluation while Rx UE is configured with sidelink DRX.
Proposal 6: In NR sidelink DRX configuration, Uu based HARQ-RTT DRX timer can be configured.
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